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Abstract
Background/Objective: Depression has been studied extensively among people with spinal cord injury
(SCI). However, basic questions persist regarding the reliability and validity of depression measurement in
the context of SCI. The objective of this study was to evaluate the state of knowledge of depression
measurement in persons with SCI.

Methods: English-language peer-reviewed citations from MEDLINE, CINAHL, PsycINFO, ProQuest, Google
Scholar, and Web of Science from 1980 to present. Two reviewers screened 377 abstracts on SCI and
depression topics to identify 144 containing classifiable psychometric data. All 144 were reviewed by 6
reviewers. Twenty-four studies reporting psychometric data on 7 depression measures in SCI samples were
identified, including 7 validity studies.

Results: Reliability data were limited to internal consistency and were consistently good to excellent across
19 studies. Validity data were limited to concurrent validity, construct validity, and/or clinical utility in 10
studies. Measures were comparable with respect to internal consistency, factor structure, and clinical utility.
Results are limited to peer-reviewed, English literature, and studies were not judged for quality.

Conclusions: Greater attention should be paid to the psychometric evaluation of established measures.
Although existing evidence may not justify universal screening, we recommend depression screening in
clinical practice when patients may be seen by nonpsychology personnel. There is insufficient evidence to
recommend one screening measure over another. Therefore, selection of measures will depend on clinician
preferences. Psychometric studies are needed to show test–retest reliability, criterion validity, and sensitivity
to change to improve depression recognition and treatment.
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INTRODUCTION
Depression has been studied extensively among people
with spinal cord injury (SCI) (1), and depression

symptoms are estimated to be highly prevalent in this
population (2). Depressive symptoms are associated with

a myriad of negative outcomes among persons with SCI
including lower functional independence (3), more
secondary complications (4), poorer community and

social integration (5–7), and lower self-appraised health
(8). The prominence of depression after SCI is supported

by this disorder being the subject of one of the first
clinical practice guidelines published by the Paralyzed

Veterans of America in 1998 (9). However, the use of
depression measures within the SCI population has been

criticized on both conceptual and psychometric grounds
(1). Given the critical role of depression in the health and

well being of persons with SCI, accurate screening for
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depression and measurement of symptom severity are
crucial if progress is to be made in both research and
clinical practice. Thus, examining the state of the science
with respect to the measurement of depression in
persons with SCI is an important undertaking.

DEFINING AND MEASURING DEPRESSION
The word ‘‘depression’’ is used to describe a variety of
states—it can refer to a mood state, a symptom of several
disorders, or a syndrome or collection of symptoms that
frequently occur together or one of several disorders (10).
In the SCI literature, depression generally refers to either
a constellation of symptoms or a diagnosis of major
depressive disorder (MDD). Major depressive disorder is a
clinical diagnosis based primarily on subjective symptoms
and exclusion of competing diagnoses. Symptoms are
evaluated with respect to intensity, duration, and impact
on daily functioning. The Diagnostic and Statistical
Manual of Mental Disorders-IV (DSM-IV) (11) defines
many disorders including MDD on the basis of the
presence of a minimum number of symptoms or features
from a list (12). Diagnosis of MDD requires the presence
of 5 of 9 psychological and somatic symptoms and must
include at least 1 of the 2 essential criteria: depressed
mood or loss of interest. The symptoms must be present
persistently for at least 2 weeks and cause clinically
significant impairment (11). Symptoms of depression are
characterized by depressed mood, loss of interest or
pleasure (anhedonia), feelings of worthlessness, fatigue,
insomnia or hypersomnia, appetite change, weight loss
or gain, and suicidality.

Measures of depression include those measuring
severity of symptoms (vs a diagnosis) and screening
measures that are criterion-referenced. Severity measures
may be self-report or observer rated. These scales ask
‘‘how much’’ with respect to depressive symptom
severity. When first developed, they were used to
evaluate the effectiveness of interventions to reduce
symptomatology. One of the earliest self-report depres-
sion severity scales is the Beck Depression Inventory
(BDI), first developed in 1961 (13). The most widely used
observer-rated depression severity measure is the Ham-
ilton Depression Scale (HAM-D), also developed in the
1960s (14). The items comprising depression severity
measures do not necessarily correspond to current MDD
by DSM criteria but often reflect clinical experience. The
BDI and Zung Self-Rated Depression Scale (SDS) (15)
were developed in this way. As such, high scores on these
measures should not be construed to represent diag-
nosed MDD according to DSM criteria. Moreover, the
item content of some of these measures may be
multifactorial, representing anxiety or general psycho-
logical distress. Therefore, reviewers such as Elliot and
Frank (1) have cautioned researchers not to confuse
measures of depressive symptoms or depressive behavior
with a diagnosis of MDD. Nevertheless, severity measures
have often been used as screening measures with cutoff

scores to indicate ‘‘significant’’ or ‘‘clinical’’ depression.
The use of many different measures and different cut-off
scores has contributed to rather wide variability in
prevalence estimates, as well as the definition of
depression and clinical decision making.

With more widespread acceptance of the DSM-based
diagnostic system, screening measures were developed
for the purpose of clinical and research case-finding. They
are criterion-referenced because most are designed to tap
into diagnostic criteria, such as the DSM. Although these
also cannot be used to diagnose depression, they can
indicate a need for further clinical evaluation as they were
designed to more closely reflect the symptom content of
current diagnostic criteria. For example, the Patient
Health Questionnaire-9 (PHQ-9) (16) designates ‘‘prob-
able depression’’ as indicating the need for further
evaluation. Psychometric evaluations of these newer
measures have focused on criterion-related validity such
as sensitivity and specificity. Some can also be used as
severity measures.

Diagnostic interviews such as the Structured Clinical
Interview for DSM-IV (17) (SCID) or the Composite
International Diagnostic Interview (CIDI) are typically
considered the ‘‘gold standards’’ against which severity
and screening measures are validated. Diagnostic inter-
views are directly linked to the currently accepted
diagnostic nomenclature for MDD. Interviews such as
the CIDI are highly structured, permitting nonclinicians
to arrive at reliable and valid diagnoses. Others such as
the SCID are semistructured and are typically adminis-
tered by trained clinicians. In some cases, studies will
report that DSM criteria were used to diagnose MDD
without specifying the manner in which the diagnosis
was determined, often vaguely referred to as ‘‘psychiatric
interview.’’

Challenges to Measuring Depression in SCI
One of the primary challenges to measuring depression
in the context of SCI is determining whether neuroveg-
etative or somatic symptoms are attributable to the
effects of SCI, secondary medical conditions, environ-
mental factors, or to depression itself. This challenge is of
course not restricted to SCI, but is present among
medical patients, people with disabilities, the elderly,
women, children, and adolescents, culturally diverse
groups, prison populations, and the poor (18). Williams
et al (19) proposed 2 primary approaches to handling the
effect of physical illness on the diagnosis of depression,
and these provide some framework for considering this
review of depression measurement. The inclusive ap-
proach counts depressive symptoms toward the diagno-
sis of depression irrespective of whether the symptom is
judged to be caused by medical and psychologic causes.
The etiologic approach reflects the DSM’s criteria that
count symptoms toward a diagnosis unless the symptom
is clearly accounted for by a medical condition.

Measuring Depression in SCI 7



Somatic symptoms have been a key feature of
depression in various nosologic systems including the
DSM and as far back as the time of Hippocrates (20).
Gastrointestinal symptoms, sleep disturbance, head-
aches, appetite changes, fatigue, and aches and pains
of a diffuse nature are common features of depression.
However, these same symptoms are also common across
many other medical conditions, including SCI, making
distinguishing depression from primary or secondary
conditions or medical comorbidities particularly chal-
lenging.

The presentation of somatic vs psychological symp-
toms by patients has been studied extensively in the
primary care literature. Under-recognition of depression
in those presenting with primarily or exclusively somatic
symptoms may be the single most common reason why
psychiatric illnesses go undetected (20). Studies have
suggested that the vast majority of patients with
depression will complain of somatic symptoms rather
than psychologic (21,22). There also seems to be a dose–
response relationship between somatic complaints and
depression, with higher likelihood of depression linked to
greater physical complaints and poorer response to
treatment (23). It is also well known that pain and
depression co-occur at high rates, and it is postulated
that they share biological pathways and neurotransmit-
ters (20,24), with pain shown to be a primary complaint
in early stages of depression and a risk factor for poor
treatment response (20,21).

Need for Evaluating Measurement Tools
The need for valid and reliable tools to measure
depression in the SCI population—or any population for
that matter—cannot be overstated. In 2 influential
reviews, Elliott and Frank (1) and Frank et al (25), as well
as others (26), have observed that studies of depression
in people with SCI have been fraught with inadequately
defined constructs, a diversity of measures purportedly
measuring depression and little attention paid to the
broader literature on depression, including widely
accepted diagnostic criteria. Meaningful and accurate
estimates of depression incidence after injury and its
prevalence in the SCI population are predicated on the
quality of the tools we use to measure depression.
Measurement is inextricably bound to our ability to
evaluate the effectiveness of our interventions, to make
compelling arguments for the utilization of resources to
treat depression, and to develop and implement
screening and treatment programs. More broadly,
because research builds on previous work, the use of
measures that have not been validated for the population
of interest creates an unstable foundation on which
treatment practices or new lines of research may be
based. Because of the iterative nature of science—
replication and building on what has come before—the
need to validate depression measurement tools in this
population is critical.

METHODS
The purpose of this paper is to systematically review the
peer-reviewed, published literature on psychometric
characteristics of depression measures when used in SCI
samples. Based on this review, we make recommenda-
tions to researchers and clinicians for future work in this
area given the importance of accurate depression
diagnosis, assessment, and measurement of those with
SCI. While there are established methods for conducting
systematic reviews for interventions, such as the Co-
chrane Review for randomized controlled trials, there are
no established methods or guidelines for conducting a
systematic review of measurement tools. In developing
the methods for this review, we considered these
established guidelines, but modified them for purposes
of conducting our review.

Criteria for Considering Studies for Review
The following criteria were used to select studies of
depression in the SCI population in the published
literature for this systematic review: (a) a study of
depression in persons with SCI; (b) published since
1980; (c) written in English; (d) conducted in adults
older than 18 years of age; (e) has a study population that
includes persons with SCI (but need not exclusively be
SCI); and (f) is peer reviewed. Any study design (ie,
randomized controlled, case control, cohort, and case
series), review papers, and meta-analyses were included
in the initial search.

Search Methods for the Identification of Studies
Separate searches of the published literature were
conducted in MEDLINE, CINAHL, PsycINFO, ProQuest,
Google Scholar, and the Web of Science. Specific search
terms used for each database included (a) depression, (b)
major depression, (c) major depressive disorder, and (d)
major depressive episode and SCI. In addition, a list of
commonly used depression measures was included in
search terms to target searches further. Comprehensive
mood scales that include depression subscales also were
included. Specifically, the following scales were included
in the database search: Center for Epidemiologic Studies
Depression (CES-D); Beck Depression Inventory (BDI);
Patient Health Questionnaire (PHQ-9); Zung Self Rating
Scale (SRS); the Hamilton Depression Scale (HDS);
Structured Clinical Interview for DSM-IV-TR Axis I
Disorders (SCID); SCL-90; Hospital Anxiety and Depres-
sion Scale (HADS); and the Brief Symptom Inventory
(BSI). A comprehensive list of search terms and measures
by database is included in the Appendix.

Abstracts from the initial database search were
reviewed by 2 reviewers who were either graduate
research assistants or research staff at the University of
Washington Model Systems Knowledge Translation
Center (MSKTC). Abstracts were reviewed to identify
validation studies of depression measures. Reviewer
discrepancies were resolved by consensus of the review-
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ers and MSKTC research staff. Author and journal names
were not masked from the reviewers. Only 7 validation
studies were identified in the review of abstracts. Thus, an
alternative strategy was developed to widen the search
for studies examining any of various psychometric
properties of depression measures reported in studies of
persons with SCI. To organize the studies identified in the
initial database search, 5 ‘‘levels’’ were created to
categorize and identify studies reporting psychometric
characteristics of depression measures, not only valida-
tion studies. Descriptions for each of the levels are given
in Table 1. When reviewers were unable to assign a
classification level based on the title or abstract, the full
article was reviewed for classification assignment. If a
study did not meet any of the level criteria, it was
excluded from further review.

After studies were classified into the levels, 6
reviewers extracted psychometric data by reviewing the
manuscript in full. Because articles classified as level 1 are
the most important and contain the most measurement
validation data, data were extracted by 2 reviewers and
compared for consistency. Differences were reconciled by
consensus. One third of the remaining articles in levels 2
through 5 were randomly selected and reviewed
separately by a second reviewer for consistency. The
second reviewer rated the first data extraction of the

article on a scale of 1 to 4, where 1 indicated significant
change was needed and 4 indicated little to no changes.
Discrepancies requiring significant changes were only
observed by one of the randomly selected second
reviews. Data were directly entered into a Microsoft
ACCESS database specifically designed for article data
extraction, thus reducing data entry errors from the use
of paper forms or worksheets. In the end, only studies in
which psychometric data on measures of depression and
SCI were included in the final review reported here.

Psychometric Data Extracted From Studies
Based on our review of previous work evaluating
psychometric characteristics of depression measurement
tools in general (27) and other work evaluating
measurement tools (28–30), a set of criteria was created
to evaluate each of the measurement tools in this review.
The primary purpose for these criteria was to find
evidence that supports the overall reliability and validity
of a depression measure when used with persons with
SCI. Other criteria examined the administration of the
measure. The following provides a brief description of the
psychometric criteria that were the target of data
extraction by reviewers.

Measure Administration
In general, the administration of self-report depression
measures is brief (5–10 minutes) and typically uses paper/
pencil formats or reading items aloud to respondents.
Structured or semistructured interviews are more time
and labor intensive, requiring a trained evaluator, but
ordinarily do not require special accommodations for
administration. Measures were examined for the follow-
ing properties: other languages, disability adaptation,
time to administer, administration burden, and other
administration comments.

Reliability
Broadly speaking, reliability refers to the consistency of
measurement. All tests have error; reliability focuses on
nonsystematic or random errors. When random errors are
minimal, scores on a test can be expected to be more
consistent or stable across administrations. There is no
way to directly observe or calculate a person’s true score,
so a variety of methods are used to estimate reliability of a
test. Four types of reliability were the focus of this review:
internal consistency, test-retest, alternate forms, and
ceiling/floor effects. Internal consistency (eg, Cronbach
a) is interpreted as the mean of all possible split-half
coefficients that are possible for a given measure. The a
coefficient is most applicable when a test measures a
single construct, such as depression, and is less useful for
multidimensional measures. In the test–retest method,
reliability is estimated as the Pearson product-moment
correlation coefficient between 2 administrations (time
between measurements will vary) of the same measure
with the same individuals. In the alternate forms method,

Table 1. Levels of Study Classification

Level Description

1 Psychometric evaluation of a depression measure is
the primary aim of the study; may have secondary
aims like describing depression in the sample, but
the primary aim of validation or other psychometric
characteristic is the focus.

2 Depression is the primary outcome; may have other
secondary or tertiary outcomes of interest, but
depression is the primary focus. Many times
outcome is tested in regression analysis or group
comparisons on depression. Depression can also be
examined across time with time as the predictor.

3 Depression is a secondary outcome and not the
primary focus of the study. May be among multiple
outcomes of equal interest.

4 Depression is a correlate, predictor or mediator. Not
a primary or secondary outcome. Predictor is mostly
identified in regression analysis. As a correlate it is
found mostly in bivariate correlation tables;
sometimes depression is characterized as an
outcome but presented only in bivariate
correlations.

5 The study estimated depression prevalence in an SCI
sample. Few studies exclusively focus on prevalence
without including it as an outcome or predictor; in
those cases studies were classified in levels 2, 3 or 4.
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reliability is estimated by the Pearson product-moment
correlation coefficient of 2 different forms of a measure,
usually administered at the same time.

Validity
Broadly speaking, validity refers to the extent that a
measure actually measures what it purports to measure.
There is no single index of validity; rather validity is
estimated by reviewing the quality of several indicators of
validity. Six domains of validity were the focus of this
review: content validity, scale dimensionality, convergent
and discriminant validity, predictive validity, and clinical
utility indices.

Content validity refers to the degree to which the
content reflected in the items in the instrument
adequately sample the content of the construct. For
example, depression-screening measures base their
content specifically on diagnostic criteria of the DSM-III
or DSM-IV. Construct validity refers to the degree to

which the measure represents a well-defined underlying
theoretical construct. Concurrent validity refers to the
degree to which a measure correlates with another
validated measure in the predicted direction; concurrent
validity with a gold standard such as the SCID is the
cornerstone of validation for depression measures. A
depression measure would be expected to converge with
scores on other measures of depression and diverge from
measures of optimism, for example. The latter is also
known as discriminant validity. Predictive validity refers to
the degree to which scores on an instrument are
associated with outcomes in the future.

Clinical utility reflects the accuracy with which a
screening measure can identify cases. Cases are individ-
uals with a given diagnosis, such as DSM-IV–defined
MDD. The sensitivity of a measure refers to how well a
screening instrument detects a target disorder in a person
who actually has the disorder or problem. Specificity
refers to the ability of a screening measure to successfully

Figure 1. Study selection.
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identify those people without the target disorder or
problem. Receiver operating characteristics (ROC) curves
are used to identify optimal models for diagnostic
decision making; ROC curves are a graphical plot of the
sensitivity and 1 � specificity. The area under the curve
AUC) refers to the accuracy of a diagnostic test; AUC
values .0.80 indicate good-to-excellent diagnostic
accuracy.

Likelihood ratios are another way to interpret the
values obtained for sensitivity and specificity. A likelihood
ratio provides the odds that a given screening instrument
would be found to be positive in a person with, as
opposed to without, the target problem or disorder.
Positive likelihood ratios .10 and negative likelihood
ratios ,0.10 indicate good discriminability. The positive
predictive value (PPV) of a measure refers to the post-test
probability of actually having the target disorder or
problem for a positive screen, and the negative predictive
value (NPV) of a measure refers to the post-test
probability of not having the target disorder or problem
for a negative screen.

RESULTS
Selection of Studies
A total of 377 studies were selected from the initial
database search. Of these, only 7 were validation studies.
As described above, selection criteria were revised to
include reporting of any psychometric data and classifi-
cation by 5 levels. Of the 377 studies identified in the
database search, 147 were classified (by abstracts) into
the 5 levels, and 230 were excluded from further review.
These 230 studies were excluded because they either
could not be classified or did not meet full criteria for
inclusion in the review. For example, many did not
actually address depression, did not use standardized
depression measures, or did not use SCI samples or report
separate data for an SCI subsample.

A full review of the 147 studies identified 27 that
reported psychometric data. The other 117 studies met
inclusion criteria but did not report any psychometric
data, and another 3 were identified as not actually
meeting inclusion criteria when fully reviewed. Further-

more, the inclusion of studies using depression subscales
from comprehensive mood scales (ie, SCL-90) or
depression and anxiety scales (ie, HADS) was reconsid-
ered after the psychometric data were extracted. It was
decided that only measures designed to measure
depression or depressive symptoms would be included
in this review. Thus, only 24 studies using depression
measures reported psychometric data and are the focus
of this review. A flow chart of the study selection is shown
in Figure 1.

Characterizing the SCI Literature Using
Depression Measures
After the initial classification of studies into the 5 levels
was implemented and psychometric data were extracted,
a review of the initial assignment of studies (which was
done only using the abstract information) was reconsid-
ered as a way to characterize the population of studies
using these depression measures in the extant SCI
literature. This secondary review (and reclassification in
some cases) of studies should be considered as an
addendum to the systematic review because the
classification system was originally intended only as a
way to organize the studies. However, after the
psychometric data were extracted, it was found to be a
useful method of summarizing the use of the different
depression scales in the extant SCI literature. The first
author (C.Z.K.) rereviewed the design of all 123 studies
using depression measures (excluding the 21 studies that
used comprehensive mood scales) to confirm level
assignment. A summary of study classification by
depression measure is given in Table 2.

As we described, we initially included both compre-
hensive mood scales and depression measures in the
database search. The BDI, CES-D, SDS, SCID, HAM-D,
and PHQ-9 were identified a priori for the database
search, and, with the exception of the HAM-D, all were
used in studies reporting psychometric data. Our search
strategy allowed us to also identify 2 measures that were
not considered a priori, but for which psychometric data
for SCI samples were reported: the Older Adult Mood &
Health Questionnaire (OAHMQ) and Inventory to Diag-

Table 2. Frequency of Depression Measures Represented in Levels 1–5 After Reclassification (n ¼ 123)*

Measure Level 1 Level 2 Level 3 Level 4 Level 5 Total

Beck Depression Inventory (BDI) 1 6 20 13 4 42
Center for Epidemiological Studies, Depression (CES-D) 2 4 20 11 0 37
Hamilton Depression Rating Scale (HAM-D) 0 3 0 3 0 6
Inventory to Diagnose Depression (IDD) 2 0 6 3 0 11
Patient Health Questionnaire (PHQ-9) 1 2 0 2 0 5
Older Adult Health and Mood Questionnaire (OAHMQ) 0 4 4 3 0 11
Structured Clinical Interview for the DSM (SCID) 0 0 0 0 1 1
Zung Self-Rating Depression Scale (SDS) 1 0 4 2 1 8
Total number studies by level 8 19 54 35 6 123

*The 21 studies that used comprehensive mood scales were excluded.
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nose Depression (IDD). We also identified the HADS, SCL-
90, and BSI in studies reporting psychometric data (3
studies in total), but as we have described, we decided to
focus only on those measures specifically designed to
measure depression. Excluding these comprehensive
scales, 8 depression measures are included in these
results. A summary of the characteristics of these
depression measures is provided in Table 3, and a
summary of the 24 studies and the measures they used
that were included in the review are given in Table 4.

In general, evaluation of reliability across all measures
was limited to internal consistency with the exception of
1 study using the SCID (31). Of the 24 studies, 19
reported internal consistency (Cronbach a) for the
depression measures. Of these 19, 14 only reported
internal consistency and no other reliability or validity
data. Validity fared somewhat better than reliability but
was still limited to concurrent validity, clinical utility, and
scale dimensionality. Concurrent validity against diag-
nostic criteria was examined in 5 studies and is
summarized in Table 5. Five studies examined scale
dimensionality using factor analysis and are summarized
in Table 6. No studies examined content validity,
convergent validity with other depression measures, or
predictive validity of the depression measures. With
respect to administration of the depression measures,
when accommodations were reported, they were
primarily reading items aloud to respondents.

In the next section, we present the results for each of
the 8 measures (grouped by severity measures, screening
measures, and diagnostic interviews, respectively) in
detail. For each, we first describe the measure and then
the results of the review for that measure. We also present
the number of studies of the 144 reviewed that included
the measure and then the number of those who reported
psychometric data.

Depression Severity Measures
Beck Depression Inventory. Summary. The BDI was used in
44 studies (30.5% of the 144 reviewed studies), and of
these, only 2 reported psychometric data; a third (32)
inferred psychometric data but did not report statistical
support for their conclusions (we have included that
study here).

Internal Consistency. Internal consistency coefficients
for the 2 studies were excellent (0.89) (33) and (0.84)
(34).

Concurrent Validity. Radnitz et al (33) performed a
discriminant function analysis among 124 veterans with
SCI and examined concurrent validity with the SCID
(DSM III-R patient edition) to determine how well the BDI
i tems discr iminated between depressed and
nondepressed subjects (as determined by the SCID).
The proportion of variance accounted for by the BDI
items was 59%. Items with loadings ,0.30 were
considered poor discriminators of depressed subjects;
this involved somatic preoccupation (item 20), weightT
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loss (item 19), body image change (item 14) ,and work
difficulty (item 15).

Various cut scores of the BDI also were examined in
this study (33) to determine optimal thresholds,
depending on whether there was a need to identify
those who were not depressed or those who were. At a
cut score of 18, the BDI had a sensitivity of 83.3% and
specificity of 90.8%, and 90.0% of all subjects were
correctly classified compared to a diagnosis of MDD
using the SCID. Alternatively, a cut score of 27 had a
sensitivity of 100% but a specificity of only 50%; 95.2% of
all subjects were correctly classified.

Judd et al (32) also examined the utility of the cut
score of 14 among a sample of 71 newly traumatically
injured patients on an inpatient unit. Subjects were
evaluated weekly (the total duration of evaluation was
not stated) using the BDI. Subjects scoring over 14 also
underwent a clinical evaluation to confirm depressed
mood (the nature of the clinical or ‘‘psychiatric’’
assessment is not described). The majority (62%) of the
sample had consistently low scores of ,14 on the BDI;
18% had what was termed ‘‘isolated’’ scores of .14 and
were deemed as having ‘‘understandable dysphoria’’ on
further clinical examination; and 20% had consistently
elevated BDI scores of .14 and were confirmed
depressed by clinical interview. Although statistical
evidence was not presented, the authors conclude that
items most likely to distinguish those who were and were
not depressed were sadness, somatic preoccupation,
anorexia, pessimism, guilt, irritability, and suicidal ideas.
They further note that some items such as weight loss
were endorsed by all subjects and were not of
discriminative value.

Zung SDS. Summary. The SDS was used in 8 studies
(5.5% of the 144 studies reviewed), with only 1 reporting
psychometric data (however, this study used the SDS in 2
samples and report psychometric data for both).

Internal Consistency. Internal consistency was
reported in 1 study reviewed and was excellent (0.8135).

Scale Dimensionality. Tate and colleagues (35)
examined the dimensionality of the SDS (principal
components analysis; Varimax rotation; loadings .0.50
retained) in a sample of 162 outpatients with SCI and
found a two-dimensional structure for the SDS. The
affective dimension was made up of items such as feeling
useful, life is full, enjoying things, hopeful about the
future, enjoying sex, and easy to do things. The psycho-
somatic dimension was made up of items such as being
tired for no reason, trouble sleeping, irritability, crying
spells, restlessness, and constipation. Together, the 2
dimensions accounted for 35% of the total variance of the
SDS total score. It is interesting to note that these 2
dimensions also represent positively (affective) and
negatively worded items (psycho/somatic).

Concurrent Validity. In another sample of the study
above (35), 30 inpatient subjects were assessed for
depression by a physician and either a psychologist or

social worker. Clinicians were instructed to rate the
respondent as depressed or not depressed using DSM-III-
R criteria. A subject was deemed depressed if both
clinicians rated them as depressed; inter-rater reliability
between clinicians was high (j¼ 0.63, 84% agreement).
At a cut score of .55 (considered to be ‘‘depressed’’),
SDS sensitivity was high at 86% and specificity was
modest at 67%.

Center for Epidemiological Studies Depression Scale.
Summary. The CES-D was the second most widely used
scale, represented in 37 studies (25% of the 147 studies
review), and of these, 12 reported psychometric data.

Internal Consistency. Of the 12 studies reporting
psychometric data, 11 reported only internal
consistency, which ranged from good to excellent
(.0.7036–38; 0.8339, 40; 0.8641; 086–0.9442;
0.8843; 0.9044; 0.9145; and 0.9246).

Scale Dimensionality. McColl et al (45) examined the
dimensions of the CES-D in a sample of 120 adults with
SCI who had completed acute and outpatient
rehabilitation. Principal components analysis was
conducted on the items to determine whether a
unidimensional model was empirically reasonable. After
confirming that a one-dimensional model could be
submitted for further analysis (based on eigenvalue
differences), model fit was examined (using LISREL) by
root mean-squared residuals (RMSR) ,0.150, coefficient
of determination (CD) .0.90, and adjusted goodness of
fit (AGF) .0.80. Results indicated that a one-factor model
of the CES-D in this sample had a satisfactory fit (RMSR¼
0.103, CD ¼ 0.951, and AGF ¼ 0.942).

Concurrent Validity. Kuptniratsaikul and Pekuman
(47) used diagnostic criteria for MDD (DSM-IV) from a
‘‘psychiatric interview’’ to examine the validity of a cut
score of 19 in a sample of 83 Thai patients with SCI. A cut
score of 19 (vs the recommended score of :16 in a
general population) had 80% sensitivity and 69.8%
specificity. In that same study, the PPV for a cut score
of 19 was 45.7%, and the NPV was 91.7%; the AUC was
0.83, indicating good diagnostic accuracy.

Older Adult Health and Mood Questionnaire. Summary.
The OAHMQ was used in 11 studies (7.6% of the 144
studies reviewed), and of these, 4 reported psychometric
data.

Internal Consistency. Three studies reported excellent
internal consistency (0.8648, 0.9049, and 0.9150).

Scale Dimensionality. Kemp and Krause (51)
examined the factor structure (principal axis analysis;
Varimax rotation; loadings :0.40 were retained) of the
OAHMQ in 171 adults with SCI. Five factors emerged
accounting for 58.4% of the variance; the first factor
accounted for 34.7% of the variance and reflected
anhedonia and a sense of helplessness. The second
factor reflected affective symptoms such as crying and
sleep loss; the third factor was related to energy; and the
fourth reflected a slowing down of activities and regrets
about the past. The last reflected detachment and
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disinterest in life. Cronbach a coefficients for the factors
ranged from 0.51 (fifth) to 0.84 (first).

Krause et al (49) conducted a factor analysis
(principal components analysis; Varimax rotation;
loadings over :0.40 were retained) of the OAHMQ in a
sample of 1,391 adults with SCI. Three factors emerged
from the analysis, accounting for 45% of the total
variance; 31% of this variance was associated with the
first factor. The first factor was labeled as evaluative and
reflected negative evaluation of life and hopelessness
about the future (a ¼ 0.81); the second was affective
reflecting sadness and tearfulness (a ¼ 0.82); and the
third was behavioral change toward fewer activities (a ¼
0.61).

Depression Screening Measures
Inventory to Diagnose Depression. Summary. The IDD was
used in 11 studies (7.6% of the 144 studies reviewed), 2
of which reported psychometric data.

Reliability. No studies examined any form of reliability
of the IDD.

Scale Dimensionality. Frank et al (52) examined the
dimensionality (unweighted least squares; Varimax
rotation; loadings :0.35 retained) of the IDD in 134 SCI
outpatients (along with rheumatoid arthritis, student,
and community samples; factor analysis was performed
separately for each group). A 4-factor structure emerged
with a primary dimension (factor 1) related to affective
and cognitive aspects of depression and reflecting the
‘‘core aspects’’ of major depression. Items loading on this
factor included low mood, guilt, worthlessness, suicidal
ideation, anxiety, and hopelessness. For SCI, the second
factor reflected common SCI sequelae such as decreased
libido, sleep, appetite, energy, and psychomotor
retardation. (The authors do not specify clearly the
other factors for any of the groups.)

Concurrent Validity. Clay et al (53) examined the
accuracy of depression diagnosis in persons with SCI and
in particular examined the efficiency of IDD items against
DSM-III-R criteria for depression. Specifically, they
examined the base rate, sensitivity, and specificity of
the IDD items against diagnostic criteria by level of injury
(ie, paraplegia, N¼ 80 vs tetraplegia, N¼ 53). They were
most interested in using a Bayesian approach to examine
the likelihood of the presence or absence of a depression
diagnosis given the presence or absence of individual
symptoms by using positive and negative predictive
power. The efficiency of the item (representing the 9
diagnostic symptoms) was determined by the ratio of the
base rate to 1—base rate must exceed the ratio of false
positive (1 – specificity) to true positive (sensitivity). This
analysis found that, for both persons with paraplegia and
tetraplegia, lack of interest or pleasure, psychomotor
disturbance, concentration difficulties, appetite change,
and sleep disturbances met efficiency criteria. Dysphoric
mood and suicidal ideation efficiently predicted
depression for those with paraplegia, but not

tetraplegia; reduced energy level was efficient for
predicting depression in those with tetraplegia but not
paraplegia. For those with paraplegia, lack of interest or
pleasure was the best diagnostic indicator of depression;
for those with tetraplegia, inability to concentrate was
the best predictor of depression. See Table 4 for details
on the values for each of the 9 diagnostic symptoms.

Patient Health Questionnaire-9. Summary. The PHQ-9
was used in 5 studies (3.5% of the 144 studies reviewed),
and of these, 2 reported psychometric data.

Internal Consistency. In both studies reported
psychometric data, internal consistency was excellent
(0.872 and 0.8654); neither examined any other form of
reliability.

Concurrent Validity. Concurrent validity of the PHQ-9
with a diagnostic interview or the SCID has not yet been
reported. Bombardier et al (2) did examine individual
items as predictors of probable MDD as indicated by the
PHQ-9 score (using the original scoring scheme). Using a
threshold of .80% sensitivity, items of depressed mood,
disturbed sleep, decreased energy, anhedonia, and
feelings of failure were indicators of probable MDD. All
symptoms had relatively low PPV. Alternatively, the NPV
of all items was high, indicating a high probability of not
having probable MDD when none of the items are
reported. Positive likelihood ratios ranged from 5 to 1 for
sleep disturbance to 18 to 1 for psychomotor changes;
negative likelihood ratios were less robust.

Diagnostic Interviews
Structured Clinical Interview for DSM-IV. Summary. The
SCID was identified in 1 of the 144 studies reviewed.

Reliability. Radnitz et al (31) used the SCID (DSM-III-
R) with 125 veterans and 50 controls to examine the
prevalence of psychological and substance abuse
disorders. They used a measure of test–retest reliability,
the k statistic, for current and lifetime disorders.
Unfortunately, the study—a brief report—did not
elaborate on the details of reliability testing but did
report good inter-rater agreement (100%) for 13
comparisons (ie, interviewer and observer). The test–
retest k statistic was 0.61 for current disorders and 0.68
for lifetime. The study does not specify reliability by
specific disorder or SCID module.

DISCUSSION
This is the first systematic review of depression measure-
ment in persons with SCI. Our first conclusion is that
there is a dearth of psychometric data on measures used
with this population. This paucity of reliability and validity
data is striking in the light of the important role attributed
to depression among people living with SCI. It is
important to reiterate that this review focused specifically
on the depression measures themselves and not on
depression outcomes in this population. Only 24 studies
in the last 28 years reported some type of psychometric
data on depression measures; of these, 14 reported only
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internal consistency. Seven studies were classified as
being a validation study (level 1); this is equally surprising
given the focus on depression in the SCI research
literature and in clinical practice. Although the depression
measures represented in the SCI literature are well
validated and widely used in other populations, only 5
of the studies reviewed here examined concurrent
validity with diagnostic criteria such as the DSM-III-R,
and none examined convergent validity with other
depression measures.

Although there is an overall paucity of psychometric
data on depression measures used among people with
SCI, from the evidence that is available, it seems that
different measures perform equally well. For example,
internal consistency across studies and measures were
uniformly .0.70, concurrent validity across measures
and items were generally good, and scale structures were
generally multidimensional, although specific dimensions
did vary between studies and measures. No single
measure had evidence to place it far and above any
others as the most preferable one to use. This is similar to
the findings from Williams et al (27) who examined the
usefulness of case-finding instruments for depression
used in primary care settings. The authors examined 16
instruments (which included the CES-D, BDI, PHQ-9, and
SDS) from 38 studies involving 32,000 patients, 12,900
of whom also underwent an independent diagnostic
assessment. The operating characteristics of these mea-
sures were found to be quite similar. Thus selection of a
particular depression measure in people with SCI cannot
be made on the grounds of psychometric superiority but
depends instead on feasibility, acceptability to patients,
ease of administration and scoring, and the ability of the
measure to serve additional purposes like monitoring
response to therapy.

Despite the importance of psychometric properties of
measures, the reporting of (and by extension, the
evaluation of) these properties of measures across
psychosocial outcomes is often woefully lacking, not only
in rehabilitation (55), but in other disciplines. For
example, Whittington (56) examined the ways authors
fail to include adequate information about data collection
in articles published in education and related journals.
Among the most prevalent problems was failure to report
any reliability evidence, potential problems with bias or
error, evidence of content validity, qualifications or
training of personnel administering measures, and when
applicable, describing development of coding schemes
(open-ended items) or inter-rater reliability (for open-
ended items or observations). Hogan and Agnello (57)
examined research reports on unpublished measurement
tools in journals covering the fields of psychology,
education, and sociology. Results indicated that slightly
one half of nearly 700 reports had any type of validity
evidence. When validity data were given, the vast
majority reported correlations with other variables. In a
similar study examining the reporting of reliability,

Hogan et al (58) found that reliability was reported in
most reports (with the coefficient a the overwhelming
favorite among types of coefficients). Although reliability
fared better than validity, as we found in our review here,
there were still problems identified related to ambiguous
designations of coefficients, reporting reliability from
other studies but not the current one, and inadequate
information about subscales. It seems that our current
findings are, unfortunately, consistent with others
studied of measurement reporting.

Use of Depression Measures in the SCI Literature
Our classification of studies shows that these depression
measures are typically used in tandem with other
psychosocial measures (eg, quality of life, anxiety, and
adjustment), with depression being one of several
outcomes or predictors of interest. Fewer studies
specifically focused on depression as a primary outcome
and very few were exclusively concerned with the
validation of a depression measure. The most frequently
used measure was the BDI, closely followed by the CES-
D. The other measures were used far less frequently. The
PHQ-9 has been used infrequently to date, with only 2
studies reporting psychometric data; however, its inclu-
sion in the National SCI Statistical Center Database since
2000 will likely lead its more widespread use and
publications in the near future. The SCID has been used
the least frequently, and this may be because of its more
intensive time and training commitment.

Weighing the Evidence
When examining concurrent validity with diagnostic
criteria, we found that the overall sensitivity and
specificity were generally good for the measures that
were evaluated, although they varied slightly across
studies. The BDI had the best balance of sensitivity and
specificity in a sample of veterans (33); the SDS had a less
favorable balance with lower specificity, but good
sensitivity in a sample of traumatically injured adults
(59). Both studies validated these depression severity
measures against DSM-III-R criteria. None examined
validity against the current DSM-IV. The examination of
efficiency of IDD items against DSM-III criteria showed
that most items were efficient in predicting depression
though they did not all perform equally between those
with paraplegia and those with tetraplegia. The study of
Clay et al (53) also used negative and predictive power of
each symptom, and this was a useful way to evaluate the
efficiency of each of the symptoms.

The selection of an acceptable balance of sensitivity
and specificity depends in part on the needs and
resources of the clinician or researcher. Higher specificity
may be appropriate for lower-risk populations and where
resources require that the need for follow-up evaluations
is minimized. For high-risk populations where identifica-
tion of those with probable depression outweighs
concern over the use of resources, measures and cut-offs
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leaning toward higher sensitivity and lower specificity
may be acceptable. Higher population prevalence in
conjunction with greater risk of significant adverse
consequences of untreated depression in persons with
SCI may justify measures and cut-offs with greater
sensitivity.

Scale Dimensionality of Depression Measures
Factor analytic studies suggest that, among various
samples of persons with SCI, the SDS (59), OAHMQ
(60), and IDD (52) are multidimensional, whereas the
CES-D is unidimensional (45). Affective dimensions were
identified for the SDS and OAHMQ and to some extent
for the IDD. None had a clearly delineated somatic factor.
Rather, dimensions either represented a mix of psycho-
logical and somatic symptoms (SDS) (59) or were
characterized by specific symptoms such as low energy
(OAHMQ) (51), diminished activity (OAHMQ) (49), and
slowing down (OAHMQ) (51). For the OAHMQ, cogni-
tive dimensions also were identified separately from the
affective dimension, representing helplessness, negative
evaluation of life, and anhedonia (49,51). Factor analytic
studies are inherently limited by being sample dependent
and subject to a high level of interpretability. Neverthe-
less, these studies provide important insight into
underlying structures of depression scales, which has
particular importance for better understanding the role of
somatic symptoms in depression profiles in the context of
SCI.

Recommendations for Research
Testing Depression Measures Further. Clearly, there is a
need to more rigorously and widely evaluate the
depression measures we are routinely using in research.
Where psychometric data are available, no single
measure stood out as exemplary relative to others.
However, we do recommend several measures for
further examination. By extrapolating from the research
on patients in primary care settings (61–63) and with
traumatic brain injury (64), it would seem that the PHQ-9
is a good candidate for trial as both screening and
outcome measures in SCI. It is the shortest measure, is
acceptable to patients, its item content exactly parallels
the DSM-IV, and it has performed quite well in other
populations (63–66). Although it is now part of the
National SCI Statistical Center Database, it has not yet
been validated for people with SCI. Its availability as part
of this large database will hopefully encourage its
validation in the SCI population.

Similarly, for research on the incidence and
prevalence of symptoms of depression (as opposed to
MDD) in the general population of persons with SCI, the
CES-D has been found to be well suited for epidemiologic
research with good psychometric characteristics in the
general and other populations (67–71). In this review, we
found it to be widely used in SCI research, second only to
the BDI with consistently good internal reliability. We also

found that, although used less often than the BDI and
CES-D, the IDD seems to have some promise as a valid
measurement tool, in particular because it was designed
to be both a measure of severity and criterion referenced
to the DSM diagnostic criteria. The examination of Clay
et al (53) of the efficiency of 9 of its items raised
interesting questions with respect to how symptoms may
function differently by level of injury and is worthy of
further examination. Finally, the BDI is the most widely
used of all the instruments included in this review and is
worthy of further validation given its robust performance
across populations.

Further validation research on these instruments for
persons with SCI might yield evidence to support the use
of a common measurement tool for surveillance and
outcomes research. Moreover, we caution against the
development of new depression measures for this
population until a lack of support for existing measures
is well established; instead, we encourage efforts to
validate those measures we have described here and that
have been shown to be valid and reliable across other
clinical and general populations.

The design of these validation studies is critical
because methodologic shortcomings can overestimate
the accuracy of a test or measure (72). Sources of
variation and bias in studies of diagnostic accuracy
include demographic features, disease severity and
prevalence, selection of subjects, test protocols,
reference standard and verification, interpretation, and
analysis (73). For example, large effects on accuracy
estimation have been found in studies using cases and
controls (72,74) and different reference standards for the
verification of positive and negative test results (eg, gold
standard for positive results and poor reference test for
negative results) (74), as well as retrospective data
collection (72). The effects of nonconsecutive sampling
have been inconsistent, with small (74) to large (72)
effects on overestimation of accuracy. We recommend
that, for studies examining the diagnostic accuracy of
depression measures in persons with SCI, these findings
be considered carefully when designing new studies. In
addition, we recommend that sample composition
should take into account factors such as sex, level, and
severity of injury and other injury-related characteristics
with respect generalizability, bias, and variation.

Last, one of the major criticisms of studies of
diagnostic accuracy is reporting standards, more
specifically, the poor quality of reporting of these
studies (75,76). To improve the quality of reporting,
the Standards for Reporting of Diagnostic Accuracy
(STARD) initiative was developed (77). We recommend
that such resources are used when designing and
reporting validation studies of depression measures in
the SCI population.

Symptom Profiles and Longitudinal Studies. Studies of
measures that are sensitive to change in depression
symptoms in individuals with SCI also are needed.
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Standard measures may lack sensitivity to change with
treatment if a substantial proportion of the variance in
depression scores is attributable to SCI-related
symptoms, which may be the case especially soon after
injury. One suggestion for untangling this challenge of
accounting for somatic symptoms is to follow symptoms
over time using several depression measures
simultaneously to highlight the association of symptom
clusters in the context of SCI. For example, if cognitive
and affective symptoms change in tandem with somatic
symptoms, this would provide some evidence for an
association. Although the magnitude of change within
these clusters may vary, a similar direction of change
would support inclusion of specific somatic items in a
profile of depression in the context of SCI. Alternatively, if
1 cluster of items remain stable—for example, after an
intervention—whereas others change, this would provide
some support for an independence of symptom clusters.
To meaningfully follow symptoms across time, a measure
must be sensitive to change; although studies in this
review used these depression measures with time as an
independent variable, sensitivity of the measure to
change over time was not specifically evaluated.
Another consideration in using this approach is to use
the depression measures that have some evidence for
being multifactorial in their structure so that clusters of
symptoms can be tracked over time.

Moving Beyond Classical Test Theory. All of the studies
reviewed here used classical test theory (CTT) methods to
evaluate psychometric characteristics of the measures.
Although internal consistency of measures were
uniformly good to excellent across measures and
studies, internal consistency, like factor analysis, is
sample specific and limited in its ability to generalize
across samples. The use of newer methods such as item
response theory has advantages over CTT, in particular,
by presuming invariance across samples, allowing for
testing measurement equivalence across groups,
allowing for the selection of items that provide
maximum measurement precision in a specific trait
range, and making it possible to examine the
contribution of items individually as they are added and
removed from a test. Expansion of methods to evaluate
psychometric properties of depression measures is
important for moving psychosocial research forward.

Recommendations for Clinical Practice
Depression Screening Programs in Rehabilitation Settings.
The rationale for implementing depression screening
programs in medical settings is compelling because it is
seen as an economical means of identifying people in
need of psychological services based on the assumption
that they will receive appropriate treatment (78); to
argue against such a laudable recommendation seems
unwise at first glance. However, this rationale rests on
several assumptions that are not unequivocally supported
by this systematic review. Most pointedly, for screening

to be efficient, screening instruments should be reliable
and valid. Unfortunately, this review has shown that
instruments designed specifically for depression
screening—and used in such programs—have not been
sufficiently validated in persons with SCI. In the 4 studies
that examined concurrent validity against DSM-III-R
diagnostic criteria (33,59,79), only one used a
screening measure (ie, IDD) (53), and the rest used
severity measures (ie, BDI, SDS, and CES-D).

The second assumption of depression screening
programs is that there are resources (ie, psychologists,
psychiatrists, or other mental health personnel) available
to provide further evaluation and treatment for those
who are identified as positively screened. The resources
to interpret the positive screens can be substantial; much
of this effort will be focused on screening false positives,
those who are already receiving treatment, or those who
do not want treatment (78). This highlights the issue of
acceptable thresholds of sensitivity and specificity of
depression measures. Only 4 studies in the last 28 years
have examined sensitivity and specificity of depression
measures against DSM criteria. Without further
assessment of the concurrent validity of depression
measures used in the SCI population, we are unable to
determine what thresholds for these measures are indeed
acceptable. We may find that, because of somatic
problems or symptoms, specificity thresholds could be
lower, which would entail a greater use of resources.
What is the justifiable, ethical balance we should strike?
There is simply not yet the empirical evidence available to
reach such a consensus.

The third assumption is that screening programs
assume the availability of treatment for depression and
the efficacy of those interventions. The availability of and
utilization of treatment for depression by persons with
SCI is largely unknown. Moreover, evidence for the
efficacy of depression interventions, particularly
pharmacologic, is woefully lacking for the SCI
population (80), limited in part by the paucity of
evidence we have discussed in this review. Finally, the
acceptability of screening programs to key stakeholders,
such as patients, physicians, and support staff, is largely
unknown (81).

Given these caveats and the results of this review, the
state of science for depression measurement in SCI makes
a recommendation for the implementation of universal
depression screening programs premature despite the
importance of identifying and treating depression in this
population. Furthermore, it illustrates how inextricably
linked measurement is to clinical practice and the
importance of developing psychometrics in this area.

Screening for Depression in Clinical Settings. Although
a recommendation for comprehensive depression
screening programs in rehabilitation settings where
persons with SCI may receive care is by our estimation
premature, screening for depression remains important
in clinical settings. Recommendations for the use of
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standardized criteria in clinical practice are not new (25).
The results of this review do not support the
recommendation of one measure over another in
clinical practice. Individual clinicians will have to base
their decisions on the particular needs of their patient,
the scope of their practice and resources available. We do
advocate for the integration of standardized measures
into clinical assessments, particularly where follow-up
may be handled exclusively by medical personnel,
because often individuals are only seen by their
physicians on a regular basis rather than clinical
psychologists or other mental health personnel.

Unfortunately, we know little about how and the
degree to which depression measures are actually used in
clinical practice or how clinicians select the measures they
use. Knowing how tools are used is as important as
knowing about their reliability and validity. Furthermore,
this review can only address the use of depression
measures in research studies in the published
literature—their use in clinical practice is far more
difficult to assess. We do recommend that, when
measures are considered by clinicians, those with some
support for reliability and/or validity are considered over
those with no available data. Furthermore, established
measures are preferred over the use of nonstandardized
or untested clusters of questions.

Limitations of this Review
As we have noted earlier, because there are no standards
for conducting a systematic review of measurement tools,
our protocol evolved over the course of the review.
Although it is ideal that a review can be replicated, this is
much more easily achieved with more narrow parameters
such as targeting the selection of only randomized
controlled trials about a specific intervention. Here,
replication is challenged by inherent subjectivity in the
selection of studies to be included in the review. For
example, our decision to include any psychometric data—
which was largely represented by internal consistency as
we have reported—may be too wide a net for other
investigators. The a priori selection of specific depression
measures may have been an unnecessary step. This review
is also limited to the English, peer-reviewed published
literature. Finally, we did not judge the quality of the
studies that were included in this review.

The initial classification into levels of the studies was
meant only as a way to organize the 377 studies that
were to be evaluated. Also, only the abstracts were used
to classify studies and, because the focus was on
extracting psychometric data, checking each study’s
classification was not addressed once the full article was
read. In retrospect, it was not an ideal way to organize
the information, although it did not impede our ability to
identify psychometric data. Instead its value was found to
be in summarizing the ways in which depression
measures were used in the SCI literature. The checking
and reclassification when necessary of the studies after

the data were extracted was not part of the original plan
for this review and is unlikely to be exactly replicable,
because a number of studies did not clearly explicate
whether depression was of primary or secondary interest
as an outcome, and therefore, a certain degree of
subjective judgment from a single author was used to
reclassify studies.

CONCLUSIONS
The results of this first systematic review of depression
measures in SCI and the recommendations based on
these findings show that there is much work to be done.
It is important to establish the credentials of a uniform
measure of depression so that outcomes of clinical
research can easily be compared across studies. Although
we may not find dramatic differences in the reliability,
validity, and clinical efficiency of the depression measures
reviewed here when used in the SCI population, there is
still much work to be done to establish their psychomet-
ric soundness in this population. If continued unchecked,
this gap in our knowledge will impede our ability to
validly and reliably identify individuals with SCI who are
depressed, achieve reliable estimates of incidence and
prevalence of depression in this population, and under-
stand the role of trans-diagnostic symptoms. Moreover,
our ability to target interventions on the most problem-
atic symptoms, examine the effectiveness of our inter-
ventions, consider and evaluate the implementation of
depression screening programs, and effectively use
measurement tools in clinical practice will be limited.
Simply said, the value of continued work evaluating
depression measures for the SCI population cannot be
understated.
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Appendix: Databases and Search Terms

Database Search Terms

PubMed Spinal cord injury AND (depression OR (CESD OR Zung OR SCID OR ‘‘Older Adult Mood and
Health’’ OR DSM OR BDI OR PHQ-9))
In PubMed, terms are searched as both keywords and subject headings simultaneously.

CINAHL Spinal cord injuries AND (depression OR (Center for Epidemiological Studies Scale OR DSM OR
Beck Depression Inventory OR PHQ-9* OR ‘‘Older Adult Mood and Health’’* OR SCID* OR
Zung*))
Terms with an asterisk did not have associated CINAHL subject headings and were searched as
keywords; other terms were searched as CINAHL subject headings.

PsycINFO Spinal cord injuries AND (major depression OR (Diagnostic and Statistical Manual OR Zungs
Self Rating Scale OR Beck Depression Inventory OR Structured Clinical Interview OR PHQ-9*
OR ‘‘Older Adult Mood and Health’’* OR CESD*))
Terms with an asterisk did not have associated PsycINFO subject headings and were searched as
keywords; other terms were searched as PsycINFO subject headings.

ProQuest Health and
Medical Complete Library

‘‘Spinal cord injury’’ AND depression

Terms searched as keywords, not ProQuest subject headings. Adding terms for scales did not
increase relevant results for this database.

Web of Science ‘‘Spinal cord injury’’ AND (‘‘major depression’’ OR ‘‘depressive disorder’’ OR (CESD OR Zung
OR SCID OR ‘‘Older Adult Mood and Health’’ OR DSM OR BDI OR PHQ-9))
Terms searched as keywords.

Google Scholar Spinal-cord-injury CESD OR BDI OR PHQ-9 OR DSM OR Zung OR ‘‘older OR adult OR mood
OR and OR health’’ OR SCID ‘‘Major depression’’
Search limited to Medicine, Pharmacology, and Veterinary Science
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